ABSTRACT. On 23 November 1980, a major earthquake (M, = 6.9) struck a large area of the southern Apennines (Campania and Lucania regions, southern Italy). This seismic event, the largest in Italy over the last 80 years, almost completely destroyed 15 villages and caused extensive damage to other towns, including Naples. The quake produced the first well-documented example in Italy of surface dislocation, represented by a fault scarp 38 km long. We undertook a study that included
INTRODUCTION
The study of earthquakes is difficult in that, unlike many other naturally occurring geologic processes, seismic events, including those of higher magnitude, produce effects that only occasionally are preserved in the geologic records, and often, just within a narrow strip along the main fault systems. Terranes that undergo seismic shocks may develop a complex array of structural features, most of which are "seismites" (Seilacher 1969; Vittori, Sylos-Labini & Serva 1988) , which include faults, sandblows, folds and fissures. Regardless of pattern, seismites share a common origin that reflects the mechanical characteristics of the involved terranes, intensity of shock(s) and slipping displacement on a fault plane. Thus, survey of geologic structures attributable to seismic events (viz., seismite identification) is the primary fieldwork in paleoseismologic analysis. Seismite identification implies selecting the sites most favorable for their formation and preservation through time and differentiating them from non-seismic analogs. The latter task relies on geologists' experience, and the former is very difficult to accomplish, even in well-known seismic areas, owing to the rarity of obvious surficial faulting. This diagnostic geologic feature usually results only from quakes of magnitudes 6.0-6.5 with hypocenters from <15 to 20 km deep (Bonilla 1979; Bonilla, Mark & Lienkaemper 1984) . Surface geologic features produced occasionally by quakes of lower magnitude on unstable terranes are considered too unreliable for seismologic analysis. Thus, seismites are recognized mostly in suitable terranes close to active fault scarps.
It is reasonable to infer that, for a given fault system, earthquakes are non-random events displaying comparable patterns. Thus, in earthquake research, we need to understand paleoevents over a long time span to formulate consistent hypotheses and predictions. Studying the geologic records of seismites through the recent past is a viable approach to evaluating long-term behavior of active faults, which is essential in areas lacking long historical records of seismicity (Allen 1975) . During the last two decades, geologists have used seismites preserved in young sediments for dating and for evaluating recurrence intervals and magnitudes of paleoevents (Sims 1973; Sieh 1978 Sieh , 1984 Berger & Kaufman 1980 Figure 3 shows the stratigraphic column for Trench 1. Although the thickness of lacustrine and colluvial deposits changes according to trench location (e.g., colluvium and alluvium deposits maximize toward the rim and the center of the basin, respectively) all the exposures exhibit a common sedimentation pattern. The occurrence of volcanic ash and pumice is noteworthy, in that volcanites are lacking throughout the whole catchment area of the basin. Based on historical accounts (the topmost volcanic ash relates to the 1944 Mt. Vesuvius eruption), we infer that tephra at Piano di Pecore was ejected by Vesuvius and/or Phlegrean Fields from vents ca. 90 km to the northwest. Figure 3 gives the stratigraphic position for the analyzed samples, The detailed paleoseismologic analysis of the geologic record in the trench walls at Piano di Pecore allows the depiction of the recent history of the surface fault produced by the 1980 earthquake. Principal findings include the identification of seismites resulting from 5 distinct events (including that of 1980) throughout the 8 sedimentary units occurring in the filling basin.
At Piano di Pecore, conditions for preserving the seismic imprinting were favorable over thousands of years. On the one hand, seismicity has ruptured the sediments repeatedly and, on the other, their rapid accumulation resulted in stratigraphic separation of the faulting events. Further, there have not been long sedimentation hiatuses or significant scour. Sedimentation rate, lack of erosion and preservation of carbonaceous materials were greatly enhanced by the acting tectonic mechanism, as well as by humidity. In fact, fault displacement associated with paleoseismic events recurrently ponded the basin by damming its ephemeral outpouring stream (Fig. 2) , thus establishing a low-energy, reducing depositional environment where the solid input from the catchment area accumulated.
Analysis of the exposures in both trenches shows that subsurface sediments are significantly more displaced than the topographic surface produced by the 1980 earthquake, and that the amount of vertical displacement (= downthrow) increases with depth (= age). We argued that such a trend could be explained by the occurrence of pre-1980 events along the same seismic fault, which, in this respect, are supposedly comparable in tectonic style, genetic mechanisms and effects. The exposure in Trench 1 provided a better opportunity to characterize the paleoevents, in that we were able to make reliable comparisons, on both fault walls, among analogous packages (= sedimentary units) of sediment. Detailed analysis of the exposure revealed that the vertical separation of the stratigraphic units on the fault plane, rather than being constant, display a discontinuous character featuring four sudden increases. Each increment in throw, generally of an amount comparable to that of the 1980 surficial fault, involves one or more stratigraphic units. On this basis, the sharp throw increases were interpreted as records of seismic events and designated, top to bottom, from Z I (modern) through V (Fig. 3) . We infer that each significant earthquake following Event V (the older event recognized) superimposed further vertical separation on the entire sedimentary suite existing at the time of its occurrence. We summarize the data used in assigning each event a chronological constraint in Figure 3 and Tables 1 and 2. Unit 1 -Soil. The topmost deposit is a coarse immature soil (sample MAT, altered surficial litter, yielded percent modern (pMC) = 102.2 ± 0.5) high in organic matter content. Descending, abundant pebbles occur, suggesting sedimentation under high-energy conditions. Sample 2B3, tree roots in living position from the middle of the unit, and Sample 1A10, from the bottom, yielded 345 ± 50 BP and 480 ± 45 BP, respectively. Unit 1 experienced only Event I (1980 earthquake, which produced an 80-cm-high surficial fault scarp). 
CONCLUSION
Paleoseismologic analysis coupled with 14C dating of the geologic record exposed on the walls of two trenches excavated across an active seismic fault provided interesting data for earthquake research. We identified four seismite assemblages, each representing the imprinting of a paleoevent occurring along the same fault. As the displacements produced by the five quakes (including that of 1980) in the study area are comparable in both tectonic style and downthrow, we infer that the 1980 quake is "typical" for the investigated fault. In terms of seismic hazard, this means that quakes of comparable magnitude could recur.
For the first time in Italy, 14C dating provided sound chronologic constraints on paleoevents, allowing the evaluation of quake recurrence intervals and slip rate for a representative site along the major Italian seismogenetic structure. Events I-IV took place over the last 6700 yr and, based on stratigraphy, <2000 yr elapsed between Events IV and V. On this basis, calculations yielded a surficial slip rate of 0.4 mm y(1 for the fault (which, at depth, can increase dramatically) and ca. 1700 yr as the mean recurrence interval.
